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DETAILED ACTION 

1 . This Office Action is In response to tlie Anfiendment and tlie Request for 
continued examination filed October 8, 2004. 

Status of Claims 

2. Claims 1, 6, 11, and 13-14 are canceled. Claims 2-5, 7-10, 12, 15-25 are 
pending. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on October 
8, 2004 has been entered. 

Priority 

4. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 
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Election/Restrictions 

5. Applicant's election of Species I (claims 2-5, 9-10, 17-22) in Paper filed March 
17, 2004 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 81 8.03(a)). 

Claims 7-8, 12, 15-16, 23-26 are withdrawn from further consideration pursuant 
to 37 CFR 1 .142(b) as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Election was made without traverse in Paper filed March 17, 
2004. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the inventnn was made. 

6. Claims 2 and 20-22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Cooper et al. (U.S. 5,242,857) in view Adachi et al. "Chemical Etching of 
InGaAsP/lnp DH Wafer". 

Cooper et al. teaches forming a stacked structure of a first lll-V compound 
semiconductor layer (3) (InGaAsP) containing In and having a composition different 
from InP and forming a second lll-V compound semiconductor layer (4) (InP) containing 
In directly on the first lll-V compound semiconductor layer (Fig. 3d, col. 6, lines 30-35). 
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Cooper et al. shows growing an InP layer (5,6,7) at regions adjacent to the stacked 
structure to form a stepped structure of InP (Fig. 3e, col. 6, lines 37-50). Cooper et al. 
discloses the stepped structure and the stacked structure together forming a composite 
structure (Fig. 3e). Cooper et al. teaches wet-etching the composite structure to 
produce an etched structure (Fig. 3f, col. 8, lines 67-68, col. 9, lines 1-2). 

Cooper et al. does not expressly teach wet-etching the composite structure using 
an etchant containing hydrochloric acid and acetic acid. However, Adachi et al. teaches 
using the etchant containing hydrochloric acid and acetic acid to etch an InP layer 
(Table 1 , page 1054). Adachi et al. also teaches the etchant comprising water and or 
hydrogen peroxide (Table 1, page 1054). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Otsuka et al. process by including the use of the 
etchant contain hydrochloric acid and acetic acid as taught by Adachi et al. in order to 
better control the etching process. 

7. Claims 2, 17,19, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshikawa et al. (U.S. 4,719,633) in view of Otsuka et al. (U.S. 
5,568,501) and Adachi et al. "Chemical Etching of InGaAsP/lnp DH Wafer". 

Yoshikawa et al. teaches forming a stacked structure of a first lll-V compound 
semiconductor layer and a second lll-V compound semiconductor layer formed on 
directly on the a first lll-V compound semiconductor layer (Fig. 3, col. 2, lines 36-50). 
Yoshikawa et al. discloses growing a third lll-V compound semiconductor layer at 
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regions adjacent the stacl<ed structure to form a stepped structure (Fig. 3, col. 2, lines 
39-42). Yoshlkawa et al. shows the stepped structure and the stacked structure together 
forming a composite structure (Fig. 3). Yoshikawa et al. teaches etching the composite 
structure to produce an etched structure provided with a planarized surface (Fig. 4, col. 
2, lines 58-67). 

Yoshlkawa et al. does not specifically show the stacked structure comprising the 
specific lll-V compounds as claimed. However, Yoshikawa et al. teaches that the 
compound semiconductor material including InP and other multi-element compound 
semiconductor crystal materials can be applied (col. 5, lines 11-17). 

Furthermore, Otsuka et al. teaches forming a stacked structure of a first lll-V 
compound semiconductor layer (2) (InGaAsP) containing In and having a composition 
different from InP and forming a second lll-V compound semiconductor layer (20) 
(InGaAsP) containing In directly on the first lll-V compound semiconductor layer (Fig. 
1 A-2A, 3A-3B, col. 6, lines 55-67, col. 7, lines 1-5, 30-40). Otsuka et al. shows growing 
an InP layer (6) at regions adjacent the stacked structure to form a stepped structure of 
InP (Fig. 2A, 3C, col. 7, lines 9-15, 30-35). Otsuka et al. teaches obtaining a planar 
surface on a (001) plane (Fig. 2A, 30, col. 8, lines 30-33, col. 14, lines 35-45). 

Yoshikawa et al. does not expressly teach wet-etching the composite structure 
using an etchant containing hydrochloric acid and acetic acid. However, Adachi et al. 
teaches using the etchant containing hydrochloric acid and acetic acid to etch an InP 
layer (Table 1 , page 1054). Adachi et al. also teaches the etchant comprising water and 
or hydrogen peroxide (Table 1, page 1054). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Yoshikawa et al. reference by including the lll-V 
compound semiconductor taught by Otsuka et al. and to use the etchant contain 
hydrochloric acid and acetic acid as taught by Adachi et al. in order to provide a process 
of forming a multi-layer semiconductor laser comprising InP and having better control 
during the etching process. 

Allowable Subject Matter 

8. Claims 3-5, 9-10, and 18 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

9. Applicant's arguments with respect to claims 2, 17, and 19-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Iga et al. (U.S. 5,236,864) teaches several steps related to 
applicant's disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maria Guen-ero whose telephone number is 571-272- 
1837. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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WWRIA F. QUERRCTO 
PRIMARy EXAMINER 



